Anaemia is usually defined in terms of a reduction in the concentration ofhaemoglobin or the number of red cells in the peripheral blood. In the community at large, iron deficiency is by far the most common cause of anaemia. The symptoms of iron deficiency anaemia are said to depend on three factors: the causative disorder, the reduced oxygen-carrying capacity of the blood, and the disturbances of cell function consequent upon anoxia (Wintrobe, 1961) . In chronic anaemia, certain physiological compensations occur in the circulatory system; cardiac output is usually increased and the circulation time may be diminished. Subjects may become aware of this as palpitations. Shortness of breath, if it occurs, is usually related to exercise. Anginal pain may also be precipitated by exercise during which the oxygen demands of the myocardium cannot be fully met. Deficient cerebral oxygenation may result in symptoms such as fatigue, faintness, and lack of concentration. It has been suggested recently, that some symptoms, such as fatigue, may be due to a deficiency of iron at the cellular level rather than to anaemia or anoxia as such (Beutler, Larsh, and Gurney, 1960) .
The symptoms mentioned above, according to medical textbooks (Garland and Phillips 1953; Tidy, 1949; Davidson, 1958) , are reported by anaemic patients. However, although there is a plausible physiological explanation for these symptoms, the same symptoms commonly occur in people who are not anaemic, and in some may be ascribed to other diseases, including the psychoneuroses. Some doubt has been cast on the validity ofconsidering symptoms as useful indicators of haemoglobin concentration (Berry and Nash, 1954) . Iron deficiency anaemia is extremely common in many populations (Jacobs, Kilpatrick and Withey, 1965) and any association with these symptoms could be coincidental.
If there is a causal link between anaemia and its supposed symptoms, then there will be a negative association between haemoglobin level and the severity of these symptoms in the general population, 11 that is, the lower the haemoglobin level the more severe the symptoms. The present study was designed to find out whether or not such an association exists in the general population. SUBJECrS All persons between the ages of 15 and 74 years, living within a quarter of a mile of a Local Health Authority clinic in certain prescribed streets, were interviewed at home and asked to take part in a haematological investigation and a dental survey. The results of the latter are not relevant for the purposes of the present paper. Mention was made at the initial interview that a sample of blood would be taken when they attended the clinic. Of those people who were approached, 70 per cent. agreed to take part.
METHODS OF ASSESSMENT (i) Questionnaires
It is impossible to have complete confidence in any one method of symptom assessment, and because of this the three following procedures were adopted.
Two of the methods of symptom assessment (A and B), examples ofwhich are shown in the appendix, were in self-administered form, and were attached together to constitute the questionnaire. The symptoms assessed are listed in Table I . The third Methods B and C were devised to solve some of the problems associated with existing forms of symptom assessment (Ingham, 1965) . Examples of some of these difficulties are:-the construction of a scale of increasing severity for a particular symptom and the elimination of some response sets found with simple 'Yes'/'No' questionnaires. As an example of the latter: people vary in their willingness to agree or disagree with statements, to some degree independently of the statements. However, although Method C has been shown to be successful in previous surveys, it requires an individual interview. Because of the numbers involved in many surveys, a selfadministered form (B) was devised.
For Methods B and C, seven statements were constructed of increasing severity for each symptom. Pairs of statements, selected according to a procedure described by Ingham (1965) , are presented to the subject who is instructed to indicate which statement from the pair is nearer to what he feels is true for him. Using seven statements, twelve scale positions can be defined.
In addition to the home visits made to the subsample of females to administer the individual form of symptom assessment (C), home visits were made for two other reasons. Some people did not return their questionnaires to the clinic within 14 days of receiving them. They were visited by one of the investigators (M.M.W.) and asked to co-operate. If they had had difficulty in understanding the questionnaire, they were given assistance. Others, who returned questionnaires only partially completed, were visited, and if necessary were helped to complete the questionnaire correctly.
(ii) Haematology A sample of venous blood was taken from each subject.
Haemoglobin concentration (cyanmethaemoglobin) and packed cell volume (microhaematocrit) were estimated for each person by a single observer.
RESULTS
The distributions, by age, for males and females are shown in Table II . Home visits were made to 40 per cent. of all individuals who attended the clinic, either to retrieve questionnaires or to complete them, and 5 per cent. of these refused to co-operate further after they had attended the clinic. indication of negative skewness in the females (see Elwood, 1964) , but there does not appear to be any in the males. The distributions for males and females of three of the eight symptoms assessed in the more conventional part of the questionnaire (A), are shown in Table IV . None of these distributions appeared to be normal, nor indeed were the distributions of the remaining five symptoms. Ideally, these distributions should be normal, and this is particularly true if change is being assessed, for example during treatment with iron. Scatter diagrams were constructed to examine the nature of the relationship, if any, between the symptoms and haemoglobin concentration; no obvious association was apparent and there was no suggestion of a curvilinear relationship.
Correlation coefficients between the symptom grades and haemoglobin concentration, and also those between symptoms and packed cell volume are shown in The results obtained using the less conventional form of symptom assessment (B) (see Table VI ) support the results noted above, in that the correlations between symptoms and haemoglobin concentration or packed cell volume are not significant and in the expected direction. Also, several of the correlation coefficients for males are positive and large. The distributions of the six symptoms obtained by using this method of symptom assessment (B) approximated more closely to normality than those from Method A. Again, scatter diagrams were constructed to investigate any possible curvilinear relationship which might exist between the symptoms and haemoglobin level, but there was no indication of any. to have a reasonable physiological basis in many cases. It is, therefore, surprising that the present study reveals very little evidence of an association between these symptoms and haemoglobin level. This is true for all three methods of symptom assessment. Five possible explanations are described below:
(1) There may be no association at all between symptoms and haemoglobin level. The belief that such an association exists may have arisen from the facts that mild iron deficiency anaemia is very common in the general population (Elwood 1964; Kilpatrick and Hardisty, 1961) and that patients attending a general practitioner or clinic for any reason whatever often report these symptoms-any association with a low haemoglobin level being entirely coincidental.
(2) Anaemia may in fact produce symptoms, but so may many other conditions. In the general population, the relationship between haemoglobin level and symptoms may be masked by these other causes, and so may not be detected in a study such as ours. Our results lend some support to both this and the previous explanation (1). However, it is not possible to discriminate between them from the data obtained for mild anaemia in this survey.
(3) It is possible that a relationship between haemoglobin level and symptoms does exist for severely anaemic subjects. This hypothesis has not yet been investigated fully. However, in this present survey, eight women had haemoglobin concentrations below 10 g./100 ml., and the results of an analysis confined to these women are shown in Table VII . Although none of the correlations is (4) Although there is no association between symptoms and haemoglobin concentration for the general population, there may be for patients who have solicited medical aid. A survey is being made of patients who attend their general practitioners, with the aim of investigating this hypothesis.
(5) The apparent lack of association between symptom grade and haemoglobin level could be due in part to the use of haemoglobin level as an index of anaemia. There is variation between individuals in the normal haemoglobin levels for any group of subjects. Thus a subject may have a lower haemoglobin level than his optimum, and yet by the use of a defined haemoglobin level as a criterion of 'anaemia' he may be judged normal. It would be of interest, therefore, to relate change in symptoms to change in haemoglobin concentration, after the administration of iron. This was in fact done on a group of females selected from the present survey, and the evidence from this treatment trial did not support this explanation (Elwood and Wood, 1966) .
CONCLUSION
This investigation does not in general support the view that there is a relationship between the symptoms studied and haemoglobin level for people who are not severly anaemic. Ifthere is an association between symptoms and anaemia, then it may apply only to those subjects with haemoglobin concentrations less than 10 g./100 ml. Our evidence for this is based on only eight persons. More evidence is required from a larger sample of severely irondeficient subjects.
Finally, if little or no association exists between symptoms and mild anaemia, then any programme of preventive medicine must take this into account. Selection by symptoms may result in an incomplete or biased group receiving medical care. 
